: Scaling function γ of CoFold. RNAfold, ranging from light yellow for the largest improvement of performance accuracy to dark red for a small performance improvement. A grey colour in Figure 1 corresponds to an improvement accuracy that is smaller than the range covered in this histogram. Figure S4 : Relative free energy difference distributions of the predicted structures w.r.t. the MFE structures predicted by RNAfold for the same input sequences, for all data sets. Results for the long data set (left column), the combined data set (middle column) and the short sequences of the combined data set (right column). For each data set, three histograms show the relative free energy differences of the RNA structures predicted by RNAfold-A w.r.t. the MFE structures predicted by RNAfold for the same sequence (top row), of the RNA structures predicted by CoFold w.r.t. the MFE structures predicted by RNAfold (middle row) and of the RNA structures predicted by CoFold-A w.r.t the MFE structures predicted by RNAfold-A (bottom row). The free energies of all structures are calculated using the Turner 1999 energy parameters. Figure S5 : Differences in prediction accuracy versus relative free energy changes of the predicted structures w.r.t. the MFE structures predicted by RNAfold for the same input sequences, for all data sets. Results for the long data set (left column), the combined data set (middle column) and the short sequences of the combined data set (right column). For each data set, three figures show the change in performance accuracy in terms of MCC versus the relative change of free energy for the structures predicted by RNAfold-A (top row) w.r.t. the RNA structures predicted by RNAfold for the same sequence, for the structures predicted by CoFold (middle row) w.r.t. the RNA structures predicted by RNAfold for the same sequence and for the structures predicted by CoFold-A (bottom row) w.r. Table S1 : RNA families of the long and the combined data set. All sequences of the long data set derive from alignments of the CRW data base (top), whereas the short sequences from the combined data set all derive from alignments of the Rfam data base (bottom). For each original alignment from either data base, i.e. each row in this table, we specify the alignment length in nucleotides (A.len), the evolutionary origin of its sequences (clade, A -Archea, B -Bacteria, C -Chloroplast, V -Virus, E -Eukaryotes), the number of sequences (N.seq), data base (source) and identifier in that data base (ID). We also specify, for each original alignment, how many sequences we extracted (N. Table S2 : Alignment quality and phylogenetic support for the reference RNA secondary structures. For each original alignment, i.e. each row in this table, we specify the alignment length in nucleotides (A.len), the average length of each non-gapped sequence in that alignment (av. seq. length), the average pairwise percent identity between pairs of sequences in the alignment in terms of primary sequence conservation (av. ppid), the average fraction of gaps per sequence in the alignment (gaps), the average fraction of ambiguous (not A,C,G,T,U,-) nucleotide symbols per sequence in the alignment (n), the number of base pairs in the reference RNA secondary structure for that alignment (bpairs), the average fraction of sequences in the alignment that have a consensus base-pair per conserved base-pair of the reference secondary structure (canonical bpairs) and the covariation (covar.) as defined in Rfam [?] which measures how well the base pairs of the reference RNA secondary structure are supported by co-variation (high means good). Table S3 : CoFold predictive power for base pairs for all data sets. The performance accuracy of CoFold and CoFold-A compared to RNAfold and RNAfold-A for the test set as measured in terms of true positive rate (T P R = 100 · T P/(T P + F N )), false positive rate (F P R = 100 · F P/(F P + T N )), positive predictive value (P P V = 100 · T P/(T P + F P )) and Matthew's correlation coefficient (M CC = 100 Linear fit to ∆ MCC versus % ∆∆G distributions long data set > 1000 nt intercept ± stdev slope ± stdev R 2 (%)
RNAfold-A 7.0 ± 2.4 −0.34 ± 0.48 0.85 CoFold 3.5 ± 1.6 1.52 ± 0.78 6.06 CoFold-A 9.2 ± 3.1 0.25 ± 0.43 0.56 combined data set intercept ± stdev slope ± stdev R 2 (%)
RNAfold-A 1.0 ± 1.4 0.0008 ± 0.23 5.6 · 10 −06
CoFold 2.1 ± 0.6 0.59 ± 0.47 0.64 CoFold-A 2.1 ± 1.6 0.21 ± 0.23 0.34 short sequences only ≤ 1000 nt intercept ± stdev slope ± stdev R 2 (%)
RNAfold-A −0.8 ± 1.6 0.06 ± 0.25 0.03 CoFold 1.3 ± 0.7 −2.21 ± 0.75 4.44 CoFold-A 0.7 ± 1.7 0.03 ± 0.25 0.01 Table S5 : Details of the linear fits to the ∆ MCC versus % ∆∆G distributions.
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